®B*SEfHFJ?(JP) © w m w a M 

© & N 4$ ft & *g (A) BS62- 136759 

©Int.CI.' OWE* ff^gS^ ©4MI ^2^(1987) 6 ^190 

H01M Jflg ^4=5H 

J$j Z Ill7-SH **W* ggfl^g 1 (±4») 

@# 0 PS60- 277150 
@tB SB PS60(1985)12fllOB 

oft 0j * » « © pwm**PWioo6»* «T«««i«**art 

®% flj « * EB € ¥ PWm*?PWl006Wl! «T*««H*5te&rt 

@H 0j * uj S £ PWm^PWiooe** $T*»**#**ttrt 

@tB p a eT««H***a pwm**PWioo6»J6 



93 ffl S 



tea. < -ct*fc*9*«j** 8 * 



g « # « & l i $ t -r h r*m & 

Gift L?t ioti»^o 
-r&HSL&a *% . f nm 

/ ? fixDte&mxbho M3^(A)n^2ia(A)oKfr 

GBB4(f&2^(B)K*-r)fr8IL. » i 

I9t®!)A3&^t& ftjftj&<D£iittW:> fctomoWtEZ 

aKOfiJJtOf^^WfCti, ft 2 0(3) ft 
±82aaEfiJt^fr It 



*HSI0BB2-13B759 (2) 
t© j: 5K$ejc-f&c£ r^T© j: 3 * fpffl^ 
-rft:b^ ^1 eg row c. n * t © % ?s > * * fc 

^fc*&8ftfcEJ8L^JBa Lft$6&> **© 

k >j - Kttfc&&-r 2 ©gM>©*-cms& 
2 ©«#©tt&«»©ft«tti-*>ic««s n» 

Iftttfr. mSSiOi|@^f6] ( y ) K3DEfiJc7¥£ 

ff**nm/ ezmm-th. %z 

®<D)tt ±85aoE&^#*7 K©m&©Jg(eBU ^3 
i(2JB)1:^^^mrtfeb^^i^L^c til 



1/ „ 

jm±^ x 5 k*%.wk inn* Km/f^tm 

^ 1 0(A) . (B)tt*5&WK X t t^OtS 

2iaw~(i>)KttJSLft»r®tt*EK **ei»i|5|tt 



»ISIBHB2-i3R75n (3) 




-305- 



?$B?1B3B2-13G75!)(4) 

•0 4 0 




III! 



m 5 ® 



f 































1 








\ 










\ 















St 1.4 iCmAI 



-306- 



S62-136759 



(19) Japan Patent Office (JP) 
(12) Kokai Tokkyo Koho (A) 

(11) Published Japanese Patent Application Number: S62- 136759 
(43) Publication Date: June 19, 1987 
(51) Int. CI. 4 Identification Code Internal Control 
H 01 M 4/04 A-7239-5H 

4/02 Z-8424-5H 

4/26 Z-2117-5H 

4/30 2117-5H 
Examination: Not requested 
Number of claims: 1 (total 4 pages) 

(23) Title: MANUFACTURE METHOD FOR ELECTRODE FOR BATTERY 

(21) Application No.: Japanese Patent Application S60-277150 

(22) Filing Date: December 10, 1985 
(72) Inventor: Hideo UMIYA 

Matsushita Electric Industrial Co., Ltd. 

1006, Oaza Kadoma, Kadoma-shi 
(72) Inventor: Osamu TAKAHASHI 

Matsushita Electric Industrial Co., Ltd. 

1006, Oaza Kadoma, Kadoma-shi 
(72) Inventor: Shingo TSUDA 

Matsushita Electric Industrial Co., Ltd. 

1 006, Oaza Kadoma, Kadoma-shi 
(72) Inventor: Minoru YAMAGA 

Matsushita Electric Industrial Co., Ltd. 

1 006, Oaza Kadoma, Kadoma-shi 
(71) Applicant: Matsushita Electric Industrial Co., Ltd. 

1006, Oaza Kadoma, Kadoma-shi 
(74) Representative: Attorney Toshio NAKAO (and one other) 

Specification 

1 . Title: MANUFACTURE METHOD FOR ELECTRODE FOR BATTERY 

2. Claims 

A manufacture method for an electrode for a battery comprising: 

a step for filling an active substance into a sponged metal substrate having a consecutive three- 
dimensional network structure ; 

a step for press forming the substrate so as to leave a linear projected portion on a part thereof; 
a step for removing the active substance incorporated in the projected portion; 
a step for press forming the projected portion of the substrate so to be no thicker than the portion 
containing the active substance; and 

a step for press forming the portion containing no active substance the electrode surface width 
direction, and forming a dense sponged metal portion. 



3. Detailed Description of the Invention 
Field of Industrial Application 



1 I 



S62-136759 



The present invention relates to a manufacture method for an electrode used for nickel-cadmium 
batteries and other secondary batteries; more specifically, it relates to an electrode for a battery 
configured such that an active substance is filled in a porous metal support and wound in spiral. 

Prior Art: 

A standard secondary battery electrode commonly comprises a metal tube-shaped, bag-shaped or 
lattice-shaped support body filled with an active substance, or comprises a metal sintered support. 
Filled with an active substance. The electrode having a tube shape, or using a lattice support has 
the advantage of a large filling capacity; however, it has the disadvantage of poor discharge 
properties. The electrode using a metal sintered support has the advantage of excellent discharge 
properties; however, it has the disadvantage of a small filling capacity. To improve both 
shortcomings, an electrode for a battery has been recently proposed using as a support a sponged 
metal having a high porosity and a consecutive three-dimensional network structure. A method 
for filling an active substance into such sponged metal is an electrode having a large capacity and 
high discharge efficiency. 

Meanwhile, from the standpoint, in particular, of recent applications, there is a demand for an 
electrode having a further improved high efficiency discharge properties. In the case of a 
conventional sintered electrode, current collection properties are improved by using a tables style 
such that on one side of an electrode core material containing no active substance is exposed, and 
a lead piece is welded thereto, thereby improving a current collection properties, thus addressing 
the above demands. 

Problems to be Resolved by the Invention 

However, in case of an electrode using a sponged metal, without a hard metal portion 
corresponding to the core in the sintered type, a lead piece cannot be directly welded to a core 
portion as in a sintered type electrode. For this reason, with an electrode using a sponged metal, 
when a tabless type is used, the portion to be welded is reinforced in advance by providing a 
metal thermal spray layer or welding thereto a metal foil in advance (JP No. S66-66469). With 
such a method, a tabless type can be used; however, there were problems in terms of productivity 
and costs. 

Means to Solve the Problems 

With a view toward solving the above problems, the present invention is configured such that all 
or part of the periphery of an electrode using a sponged metal is made to serve as an electrode 
containing no active substance, and such portion is subject to pressure, made consecutive with a 
portion containing an active substance and having roughly equivalent thickness, and formed into 
a dense sponged metal layer compressed in the electrode surface width direction, thereby 
securing welding strength with the lead piece. 

Effects 

With such a constitution, the following effects can be achieved. 

FIG. 1(B) is one example of a schematic cross-sectional view of a conventional electrode for a 
battery using a sponged metal, in which 1 is a portion containing an active substance, and 2 is a 
dense sponged metal portion formed by subjecting to pressure a sponged metal substrate 
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indicated by 4. In the structure of FIG. 1(B), when a tabless type welding is to be performed, a 
lead piece is welded to the upper portion of the portion 2 in the drawing; however, with only the 
portion 2, welding strength is low, and a metal reinforcing material indicated by 3 in the drawing 
must be welded. On the other hand, FIG. 1(A) is a schematic cross-sectional view of an electrode 
according to the present invention, in which 1 is a portion containing an active substance, and 2 
is a dense sponged metal portion in which a sponged metal indicated by 4 has been subject to 
pressure, and containing no active substance therein. With the present invention, because the 
portion 4 can be given any volumetric capacity, sufficient strength of the purely metal portion 
indicated by 2 can be secured, and even without using a reinforcing material, sufficient welding 
strength with a lead piece can be secured. 

Embodiment 

An explanation will be given with reference to the drawings for one embodiment of the present 
invention, using the example of a sealed nickel-cadmium storage battery. First, an active 
substance containing a nickel hydroxide as a primary ingredient is filled into a sponged metal 
with a porosity of about 95% and thickness of 2nm. FIG. 2(A) is a schematic view of a sponged 
metal into which an active substance is thus filled. FIG. 3(a) shows a schematic cross-sectional 
view of FIG. 2(A). Next, leaving a linear projected portion 4 (shown in FIG. 2(B)) on part of the 
electrode, the remaining portion 1 is press formed in the x direction, and the active substance in 
the projected portion 4 is removed by brushing. Due to the large hole size of the sponged metal, 
without press forming, the active substance filled in the sponged metal can fall out very easily; 
for example, the active substance in the portion 4 can be easily removed by brushing and other 
such methods. FIG. 3(B) is a schematic cross-sectional view of the electrode at this time, in 
which the shaded portion indicates the presence of the active substance, and the blank portion 
indicates non-presence of the active substance. Next, pressure is again applied in the direction 
orthogonal to the electrode surface (x direction) so as to make the projected portion 4 in FIG. 
2(B) have the thickness equal to or less than that of the portion 1 that contains the active 
substance. FIG. 2(C) shows the thus press-formed electrode. FIG. 2(C) is a schematic view of the 
full constitution. FIG. 3(C) is a schematic cross-sectional view thereof. The portion 5 in the 
drawing indicates a substrate portion in which the sponged metal contains no active substance. 
Next, the portion 5 is press formed in the electrode surface width direction (y direction), forming 
a dense sponged metal portion 6. FIG. 2(D) is a schematic view of the thus press formed 
electrode. FIG. 3(D) is a schematic cross-sectional view thereof. 

Next, such a nickel positive electrode, ordinary paste type cadmium negative electrode, and 
separator were used to wind a polar plate group, the same was inserted into a case, and as shown 
in FIG. 4, a lead piece 7 was welded to the upper side of the dense sponged metal portion 6, 
forming a sealed nickel cadmium storage battery with the size of SC. In FIG. 4, 8 is a separator, 
and 9 is a negative electrode. In the same manner, a conventional battery using a tabless type 
electrode (FIG. IB) using a sponged metal was formed as a battery b. In addition, a conventional 
battery using a sponged metal in a lead current collection style was formed as a battery c under 
the same conditions. The discharge properties of the batteries a, b, c were compared. FIG. 5 
shows the comparison of the discharge properties of the batteries a, b, c. As is clear from the 
diagram, the battery c of a lead current collection type has poor discharge properties compared to 
that of the tabless type. Further, when both of the tabless type batteries a, b have improved 
discharge properties compared to the battery c, and battery a of the present invention, despite the 
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fact that it has no reinforcing material for the welded portion, has discharge properties equivalent 
to a conventional battery comprising a reinforcing material. 

Effects of the Invention 

In accordance with the present invention thus configured, an electrode using a sponged metal can 
easily carry out tabless type current collection and facilitates manufacture of a battery having a 
large capacity and excellent discharge properties. 

4. Brief Description of the Drawings 

FIGS. 1(A), (B) are cross-sectional views of an electrode according to the present invention and 
a conventional electrode, FIGS. 2(A)-(D) are overall schematic views showing manufacturing 
processes for an electrode according to the present invention, FIGS. 3(A)-(D) are schematic 
cross-sectional views corresponding to FIGS. 2(A)-(D), FIG. 4 is a schematic view of a sealed 
nickel cadmium storage battery using such electrode, and FIG. 5 is a comparative diagram 
showing discharge properties of such batteries. 

1 . . .sponged metal filled with an active substance , 4. . . sponged metal projected portion from 
which an active substance has been removed, 5... press-formed sponged metal, and 6... sponged 
metal pressed in the electrode surface width direction. 

Representative: Attorney Toshio NAKAO and other one 



FIG. 5 

Abscissa: Discharge capacity rate 



Ordinate: Discharge rate 



